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PREFACE, 


T he pari played bv blood-sucking ins(^cts in the transmis- 
sion of diseases from man to man, or from animal to 
animal, is now well established in many instances, and it is 
impossible to say at present when investigation shall have 
reached the limit of these cases ; every biting insect is thertdore 
a possible factor in the dissemination of disease, and one of the 
ilrst steps in this inquirv is to asctitain what are the insects 
that suck blood and where fht'v occur, as well as to minutely 
investigate their life-histories, their habits, and the precise 
circumstances under which they live and multiply. One of the 
most important class of insects of this kind arc the tse*tse 
hies of Africa; though at present known only in tropical 
Africa, they, or equally important flies, might nvidily occur in 
India. There is also the yery unph^asant possibility that the 
sleeping sickness of Africa might he introduced in the blood of 
returning emigrants, and that some one of our Indian biting 
insects might proye capable of transmitting this disease from 
man to man. The study of biting insects is, therefore, so 
necessary a preliminary to further stud}- from the medical and 
sanitary aspixt, that, ai the instance of the Sanitary Commis- 
sioner with the Goyernmeiit of India, and the Inspector- General, 
Civil \Tterinary Department, an inquiry into blood-. sue king 
flies was commenced ; the Director of the British Museum 
(Natural History) has also urged upon the Government of 
India the necessity of this inquiry, and steeps havis been taken 
to secure the co-operation of officers of the Medical, Sanitary, 
and Civil V^eterinary Departments in India. The initial diffi- 
culty has been to recognise and determine what are the biting 
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flies. Flies are a peculiarly difficult group, since their recog- 
nition depends upon minute characters requiring elaborate and 
careful study. They are the least known of all insects, and the 
abundant Indian forms have not attracted the attention of 
collectors and naturalists ; there is very little recorded informa- 
tion on Indian flies. The impetus given to the study of 
mosquitoes hv the disco\ erv of the part played by tliem in the 
transmission of malaria, yellow fever, filariasis and kindred 
diseases has resulted in the collection and description of many 
Indian species ; but this investigation w'as practically limited 
to this group, and though occasional other biting flies were 
described, no real attempt had been made to investigate the 
biting flies of this country. 

With a view to facilitate the recognition and study of these 
insects, the following imperfect account of the progress made 
up to the present is here sid forth ; mv aim lias been to describe 
the results of the inquiry iii a simple manner, giving only such 
technical details as are necessary for the diseriminatioii of tht“ 
flies that have been found to suck blood. I have had a very 
insuflicient amount of time to devote to the work, nor have 1 
the minute knowledge of flies that would enable me to properly 
deal with this inquiry ; but I think the results obtained are of 
sufficient value to be a guide to others, and the distinct progress 
made enables us to give more assistance to observers who 
will interest themselves in this work. 

The observations recorded here are primarily the work of 
Purushottam G. Patel, a special assistant on the staff of the 
Research Institute. I have directed and supervised the work, 
I have worked over all the specimens, and my share is limited 
to this and to the work of putting his observations, and inv 
own, into this shape. 
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Tills work will shortly be taken over by Mr. F. M. 
Howlett, who has been appointed Second Imperial Entomolo’ 
crist ; he will be in a position to devote a greater amount of 
tiniTnir) it, and his knowledge of Dipiera belter qualifies him to 
carry on this investigation. The following pages were revised 
by him. but so many additions have been made since the 
manuscript was returned that any errors in it must be imputed 


10 me. 

I hop(^ this short account will be of interest to the many 
0 dicers in India who are in a position to obser\^e and collect 
blood-sucking flies; Mr. Howlett will cordially welcome 
co-operation and will be able to give material assistance to any 
investigator. The subject is not only an important one but 
deeply Intcn-sting in itself, and it would he hard to find a 
subject betler adapted for the spare hours of an observer in 
any part of India, 


Aoricultural Ri:si-:arcii Ixstitu 
the 72 th June igoy. 


H. MAXWELL-LEFROY, 

Imperial Lntovioloi^isL 
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A PRELIMINARY ACCOUNT 

OF 

THE BITING FLIES OF INDIA. 


r. INTRODUCTION, 

T he blood of domestic animals and of man is the food of some of 
the following groups of insects in India: — 

Anoplura. Lice. 

Piilicidie. Fleas. 

Diptera. Flies. 

Cimicidx. Bugs. 

There are also the ticks, which are not insects. 

This bulletin deals with the flies, members of the order Dipiera, 
distinguislied from other insects by having one pair of wings, a pair 
ot. small knobs or halteres, and sucking mouth-parts. They are clearly 
distinct from practically all other insects by these characters, and are 
generally familiar in the common houseflies. 

As specimens are required of all insects, etc., sucking the blood of 
animals, a few words may be said about the otlier groups. 

Anoplura, Lice. 

The.se are wingless, flattened insects, vdth a distinct head, with three 
pairs of short legs, and with the suctorial prubosi:is of peculiar lorni. 
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FJoure 1 depicts a typical form as an example of the group. They 
arc likeU- to be confused \\ilh the very closely siimlar Mailophaga 
or biting HcCj found also on mammals and birds, m which the 
blood-sucking habit is not known, but which are believed to live on 
hairs, fragments of skin and similar debris. 



Fig. 1. 

Pediciiliis capitis. Head Lome. 


FiG. 2. 

Lipeurus vnrUibilis. Ford- biting Louse, 


The former are distinguishable most readily by their small head and 
bv the three segments behind the head (the thorax) forming one mass, 
la the latter the head is larger, the tlrst segment of the thorax distinct 
from the next two, which are closely attached to the abdomen. {V/t^e 
hg. ^0 

Specimens of both kinds of lice have been sent in from a variety of 
animals and man : more are wanted. They should be preserved jn 
.spirit or in formalin solution (3 per cent,). 
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PuUcidae. Fleas. 

Small laterally compressed wingless insects, with great power of 



Fig, 3. 

Pulex serraticep^. Dog and Cat Flea. 


leaping, the head with suctorial mouth-parts. They are peculiar and 
are easily recognised by their form, and by being compressed from side 
to .side, and not from above downwards. The papers of Captain Liston 
must be consulted for details of this group (sec page 253 of the Journal 
of the Bombay Natural History Society, Volume XVI, No. 2, for descrip- 
tion of fleas under the heading of Plague, Rats, and Fleas 

Citnicid^e. Bugs. 

Flattened Insects of oval form, wingless, and running actively. The 
head is provided with a suctorial beak, which lies between the leccs. 
They are dark-brown in colour, distinct from the above by their form. 
Two doubtfully distinct species are recorded from India. Chnex 
lectularhis Linn., the European bed bug, and Cimex macrocephahs 
Dist. Specimens of bugs are required from all parts of In lia. The 
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flistfibutioii in Inciidot tlio two species is inconipletely' known, And every 
spocinieii sent in with the locality recorded will help in deterndning this 



Fic, 4. 

The Indian Bed Bu^, 

point, They should be preserved in spirit or in formalin solution 
(3 per cent.}. 
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II. diptera. 

General Characters of Families. 

Of the families of Flics in India, species wlileli suck blood have 
been found in .seven. Of these the .s])ecies of one, Hippohosddsc^ are 
so far known to bite animals only; while the individuals of a part of 
another [Tahanits] far less often bite man tlian animals, so that thev are 
unlikely to be of importance, save as carriers of di.sease from one animal 
to another. 

So far as man is concerned, there are six families in which bitino- 
dies are known to occur, and whose importance may be immenselv 
increased when more is known as to the diseases’ thev are capable of 
transmitting. The same applie.s to the species which bite domestic 
animals, and we have included all the flies known to suck the blood of 
warni'blooded animals in India in this account. The families con- 
cerned are as fullo\vs ; — 


Scientific n.inie. 

ICnglisli name. 

V LTfiacular natro. 

I. ChxYQnQmxda. 

Cnals .... 

Mugatara. 


Midges 

BiiSLirdi. 


(In the plains) Sand-flics. 


11. CuVu'idiP 

Mosquitoes 

Machhar. 

III Psychodida 

Sand-flies. 


IV. Simtiliidcc . 

Sand-flics of part of the hills. 

1 Dans, 

V. TahanidcB . j 

Horse-flies , 



Gad-flies. 


VI. Mnsc\d<p . 

Flies .... 

Makhi. 

VI I, Ihppohoscidce .| 

Forcst-riics 

Kuku makhi. 

1 

Horse-flies » . , j 

Hagai. 

1 

Uog-flies . 

Goniakhi. 


The accurate identification of these families depends upon two 
characters principally, the- venation of the wings and the form of 
the antennae and mouth-parts. In utilising these characters it must be 
remembered that, while we know only a lew species of biting flies, the 
actual identification of everv species of biting Hv is not po.s.sihle : flies 
having the characters of the insects de.scribed here may be captured, 
but unless tliere is satisfactorv evidence of its blood-sucking habit, it 
cannot therefore be written down as a blood-sucking fly. If a blood- 
sucking fly is obtained that has not these characters, it will be of great 
interest. The characters of these families may be staled in two ways. 
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111 the first placcj characters that are likely to be noticed by observers 
not acquainted with the technical terms and structural characters 
employed in Entomology, Secondly, the actual structural characters 
ciiiploN'ed in the accurate separation of these insects bv Entomologists, 
\Vc discuss them separately. 

{a] Chironomu/a^. —Sm^W slender dies, not unlike small mosquitoes^ 
which bite principally at night, are so small that they get through the 
mosquito-net and are usualE observed only by their effects, and are not 
themselves seen. When captured whole, they are very small, green 
or black in colour, and inflated with blood. (See Plate I.) 

Cuh'cid/^.—The mosquitoes are larger as a rule, arc not capable 
of passing through a sound mosquito-net, but can bite through thin 
or porous clothes. They are found in cupboards and shady places in 
the house by day, emerge at dusk to .sing and suck blood. Thev are 
grey, brown or black in colour, or banded with white, and the proboscis 
is usually discernible, (Fig, 7, page ir.) 

PsycMid^. — Sm^W flies with broad hair\' wings; the\’ look like 
very tiny moths, and are found on walls in bathrooms or where anv 
water drips. (See Plate II.) 

—Thty are not, so far as we know, found in the plains, 
but occur in the Himalayas at 10,000 feet, and at lower elevations in 
A.ssam. 

The bite of one is described a,s painful. They are generally verv 
small in size, with stout but short legs : the wings are broad but 
delicate; generally the Hies are black, with heads bent downwards. 
(Fig. 8.) 

Tahanidse,- Large or very large flies of robust build found most 
commonly m the rains (or in hot weather) in forest localities, and also 
in towns. The head is flat and coiwex, largely consisting of eves, 
usually beautifully coloured in the living insects. The beak is fleshy, 
pointed and short m the plains species, but in some of the hill species 
unusually long. They are typical flies and bite by day only. The 
wings in some are banded, in others grey mottled with white' Their 
light is switt. They are very agile when about to bite; they settle 
qmckly ar,d insert their horny beak iinmediatelv into the flesh of their 
victims The bite is felt as soon as the fly alights. [I can speak only 
0 *ngis labamdce, but (i) T. hovinus always has a considerable 
interval tor meditation before biting; (2) the bite of Chrysops is not felt 
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[hy me) as soon as begun, but as an unpleasant “ drawing sensation 
a little time afterwards.— K. M, Hewlett.] (Plates III & IV.) 

Muscidse. — The biting species to the ordinary eye arc like house- 
flies. Many are of the same size as the house-flies : others are smaller, 
a few bigger; but they are distinctly smaller than the Tahanids. The 
proboscis of the biting species is hard, needle-like, but never retractile 
as in the case of non-biting flies. Their bodies are moderately robust: 
legs shorter than those of mosquitoes : wings clear with shining reflec- 
tions, and never banded or coloured. They fly by dav, and the bite 
with the sharp beak is immediately felt. (Plates III & IV.) 

Hippoboscidse. — Yysii and hard-bodied flies, which are common on 
dogs, cattle, and horses. They are usually greyish-brown or brown with 
yellow mottlings, and their wings are clear : the flight may be quick, 
and the flies, which are active b\' day, are most readilv obtained on 
animals in their hair. They are common on birds also, and none of 
them bite man. (Plate IV.) 

Scientific Characters. 

CJnronomidde. — Small or minute flics, with antennae slender, the 
joints distinct, the male usually with plumed antennae. Legs and body 
slender. Proboscis usually short. Ocelli wanting, costal vein not pass- 
ing beyond the tip of the wing. (Plate I.) 

Culicidas. — Antennae slender, and the joints distinct, densely 
plumose in the males. Proboscis long. Costal vein extending round 
the whole margin of the wing ; hind margin of the wing fringed with 
scale-like hairs. (Fig. 6 .) 

Psyckodidse, — Small flies, with thick hairy antenna, with broad 
wings clothed in hair. (Plate II.) 

Sirmdiidse, — Antennae short, bare, joints broadly united and not 
distinct. Proboscis not projecting. Body thick-set, legs stout. Wings 
destitute of hairs. The anterior veins fully developed, posterior weak. 

Tahanidie ^ — Antennae composed of two basal joints and a number 
forming an apparent third joint. Squamae large. Venation distinct 
und complex, third longitudinal vein forked. Five posterior cells 
present, costal vein entirely surrounding the wing. 

Antennae composed of three joints and a dorsal arista, 
the latter plumose to the tip. yVbdominal segments with bristles only 
towards the apex. Venation as in fig. 22. 
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Htppoboscidie.^^\^ttQ'^^d flies, with small heads, without palpi, 
,vith the antenna; hidden; body bristly, legs short: usually winged 
siiceies; found only on ivarm-blooded animals. The venation as in 

I'g- 30. 

HI. CHIRONOMID^. 

These flics are common and abundant in India, almost all being 
harmless and not lilood-sucking. The blood-sucking insects known in 
India under the term sand-flies,'^ however, include at least one species 
that belongs to this family; apparently this is one ol several unde- 
scribed species of Ceratopogon ; the common one is a small, rather thick- 
set flv, \\'ith grm'Ish wings with large white spots. (Plate 1 , figs. 5? 6 , 7*) 
It is impossible to recognise the fly by any superficial charactei ; 



if a biting fl\' is captured }ia\ ing antennae and \vings as in fig. 5) 

it is ver\- inucli smaller than a mosquito, a species of Ccrattip\)von has 

probablv been secured. 

Habits . — The fly comes out in the evening when the mosquitoes do, 
and bites freeh' ; it is active apparently all night, and in the morning 
hides in a shady s])ot to spend the da\'. (As stated lielow, a small 
muubcr were captured in the mosquito trap.) The female alone bites, 
ihc nude probabh' living on plant sap ; the bite is painful to most 
persons anti raises spots on the skin. As the flv is small enough to get 
throug!': a mosquito-net, it can prove a serious trouble, especially to 
small I hihircii. The flie.s are less common indoors tlian in the open ; 
thev hover in swarms in tlie still c\-eniiig air, and tlien, descending, 
M'tlle on cattle, get into the hair and suck blood. Purushottain 
reinarRs on the bite; “ I have experienced many bites Irom these flies 
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and on many occasions it has been noticed that three thrusts are made 
bv each flv. When settling on its victims it inserts its proboscis, which 
causes a smart, burning sensation, which after a while diminishes; 
a further burning sensation is then felt, which may be due to deeper 
thrust or to the injection of salivary fluid ; this also dies away onlv to !)e 
followed bv another smart sensation, after w'hich the fly stops feeding.” 

The flv is practically noiseless in flight, but a dull humming is heard 
when a number are hovering in a swarm together. The males hover 
near the females when they feed, and immediately after go off with 
them to mate. This takes place in the evening. Horses and cattle are 
bitten, as well as fowls and ducks ; human beings are most liable to be 
bitten when sleeping in the open or in a verandah : the flies also come 
into houses, and are fairly plentiful there in badly-inle.sted localities. 

It is at present uncertain how many species are concerned, as the dis- 
crimination of species is not easy; the species here referred to is common 
in Bengal and Behar ; it w'as captured also by Major Stevens, I.M.S., 
in Arrah. Probably the same species occurs throughout India, and 
authentic specimens of the sand-fly of any place will be very welcome. 

Life-history . — The small size of the fi\’, the absence of any records 
as to the life-history of such flies in India, and the variety of form and 
habitat of Dipterous larvae made the search for the larva of this fly a 
difficult one. Purushottam was engaged on it for some weeks, during 
which a number of possible larvie were reared, including the aquatic 
species, without success. Finally, larvae were found in the soil at the 
foot of a platform on wliich ])ots, dishes, etc., were washed, which 
proved to be those of this fl}'. 

Larvae W'hen voung are found in colonies of up to thirty ; eaeli larva 
is white, about inch long ; they are found leeding in the decomposing 
vegetable matter on soil, not penetrating Into the soil but leeding In the 
decaving matter that is soaked .with water. Purushottam found the 
larval life to oecupv thirteen days, the full grown larva being ^ inch long. 

The larva Is elongate, tapering to head and tail (Plate 1, lig. i ), 
sordid white in colour. The head and body are s]:)arsely s('t w itli strong 
s])lnes, with a spear-shaped head : the mouth-parts arc complex and 
function as organs to sweep In small particles in the water. Behind the 
head is a single foot, with transverse ridges formed of lines of very 
small hooks. \t the hind end is a long tapering dorsal process, shortly 
ciliated at the base (Plate I, fig. 2 ) ; below are four retractile gills of 
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the usual form ; below there is a semicircular ridge set with two rows of 
curved spines; the anus is between the four gills and the ventral hooks. 

Apparcntlv this arrangement of gills and dorsal process enables the 
larva to keep tin.' gills pressed against a damp surface and in the film of 
^vater touinl, lor instaiu'c, on a damp stone or between damp loave.s ; no 
functional spiracles have been seen. 

Pupa. — The pnpa is figured on ITate 1, llg. 3 . The thorax is 
provided with resj)lratorv trumpets of tfie forms shown (fig. 4 ), with 
a crcniilated margin on one face. These trumpets serve to obtain air, 
the })upa hanging hv them at the surface of the water when necessarv. 

The apex of the abdomen bears two hooks, which aid in locomotion. 
Pupation lasts four davs. 

Prevention . — There is probable no practical method of checking 
this fly, since it breed.s in any decaying vegetation that is 7noist enough, 
and, in wet weather, there must bo an ample supplv of this material. 
Cleanliness in dry weatlior, especially ^vith regard to kitchen water and 
similar material, is important, and where soil is saturated with dirlv 
n ater the ily may be expected to breed and multiply. 


IV. CULICID^E. 

Slenderly built creatures, characterised by the long projecting 
[)roboscis. Antenna: in some cases \ cr\- long, in others short but denselv 
hairy ; in male feathcr-like. Head small, eyes oval and reniform. T'horax 
eoFJvcx and arclied above without transverse suture on the dorsal disc. 
Abdomen long and narrow, generally compo.sed of eight segments. Le<^s 
long but .slender. Wings long and narrow, while at rest kept flat over 




Fig. 6, 

H tng {if Ciilcx / bdoTj, the scales tin the margin magnijkd 
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the abdomen. The venation is generally without false veins, and the 
win^s are fringed only on the lower margin bv scales in form of hairs. 

Mosquitoes are well known, and the student will find a mass of 
literature dealing with them. The part they play in the dissemination 
of certain diseases has been worked out, but it is not certain how far 
this is likely to be extended. No new work has been done in this group 
during this inquiry, and the literature should be consulted, The most 
recent list (Theobald in Genera Insectorum, 1905) enumerates 61 
species of Indian Culicidse, 

We mav add certain practical suggestions for persons who suffer 
from mosquito bites in India. The radical cure of ordinary mosquitoes 
of course is to remove all their breeding-places. In India, the trouble- 
some mosquitoes (not the malarial) in most stations in the plains are 
species which breed in small pools or in a very small quantity of stagnant 
water in which is a surficiency of decaying organic matter. The liquid 
manure that the mali manufactures tor chrysanlhcinums breeds 
mosquitoes plentifully, as does any dirty water near the kitchen. Clean- 
liness (fTOod surface and bath water drainage) and a little craro in j)re- 
venllng standing water is the surest method. 



fiG, 7. 

Male and Female of i^ulex fatigans. 
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\’’ery often tliis is not possible : in this case one has to protect oneself 
against the bites of mosquitoes in the house. I find that Citronellse oil 
is a protection if I have to go to a specially bad place or if [ have to 
sleep without a mosijiiito-net, as in trains for instance. A little of the 
oil poured on the palm of the harul and then rubbed round the face and 
neck and the Icet is, tor me, a sufficient protection; the; oil has a 
jdeasant and not w earying smell which does nut remain next dav. When 
overtaken by voracious mosquitoes in Assam, without the oil or a net 
1 found that the lemon grass from which the oil is made was a sufficient 
f)rotectioii at night if a bunch was pnt near my head and my feet. The 
oil can be bought pure from chemists, and a few drops are sufficient at a 
llnie. I believe this is a better remedy than any of the "mosquito 
lotions" made for sale b\' chemists. 

In the next place it is required to eliminate mosquitoes from a 
bungalow. In India, our common mosquitoes come in at sunrise and 
seek shady spots to .sleep in, T]ie\^ then arise refreshed at sunset, thev 
have an orchestral dance in the dusk, and go lorth to seek food ; some 
of the females remain to suck blood, Where it is possible to entirely 
t:Iose the house for an hour at ,sui]rise, the mosquitoes cannot come in 
after their night out and their numbcTs in the house will be immenselv 
reduced. It is possible to chase all the mosquitoes out bv burning 
pyrethrum powder, but this cannot be done every day and is useful only 
in ca.ses of necessity. The same applies to burning incense; if it is 
really necessary to get mosquitoes out for a few days say, buy pyrethrum 
powder and put a spoonful on hot coals in the room at dusk; the 
tunica will not kill the mosquitoes, but the latter will go out if an open 
window is available. 

W e describe one other mctliod for what it is worth. It is obvious 
that mosquitoes like a cool shady place to sleep in and that is whv thev 
come into bungalows. As a rule, tliey find such a place in an almirai. 
or a bookshelf, ()wincr to building operations which necc.s.sitale manv 
bnck-.soaking pg.^ and pools of water mosquitoes in Pusa have been 
very liad, as have the sand-dies. Experiments were made with a mos- 
quito trap; a woodmi box with a liinged door was used, lined with 
lai rx ,.^i<( ii oaize. I he box is 12 indies high, jj inches Imoad, and q 
inches <h.op ; a small hole covered by a revolving piece of woo<l or metal 
IS necessary at the Lop, and there slioulcl be tin on the door inside. This 
trap IS put open in the most mosquito-haunted place and all the 
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:nosquito haunts in that place are as far as possible closed or rendered 
iiiiiuhabitable ; my room being open to the verandah, hordes of mos- 
quitoes come in, and as the room is lined witli bookshelves there are 
-nanv desirable sleeping places. The trap stands in a shady corner, and 
a large numl>er of mosquito(^s enter it wlieii they come home in tlie 
morning; the rest are usually driven out of the bookslu^lves cither \vitli 
a duster or a little tobacco smoke. Finding this desirable sleeping place 
untouched they go isi; the door is then slammed and fastened. At the 
top of the box is a small hole with a movable plate to close it ; throngli 
this a teaspoonful or less ol benzene is introduced and the plate put 
liack. After a little time all the mosquitoes are dead. The box is 
taken to the verandah and opened there till the fumes of beiizene 
e.^cape. 

1 give below the catch of each clay for four weeks: — 


D.HTti. 

Mrtsqiiitoc'S, 

Culex 

failgima Wiccl. 

Sand-flies, 

Cpratopoiron, 

Male.s. 

Femalt's, 

April 8tli 

13 




„ gth . . . 

45 

8 



„ loth 

32 

2 



„ 1 ith 

4S 

3 



„ I2th 

30 

3 



i3»h 

40 




„ 13th 

7 

2 



» 14th 

1 ' 

: 87 


i 

„ 14th 

24 




» 15th 

III 

I 



» i6lh 

8i 




» 17th 

53 




„ i8lh 

iio 
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MosqiiitORs, 

Culcx 

fatigans Wioil. 

Sand-flics, 

Cf'rnfupogon. 

1 Males, 

1 

FemalrK, 

April 19th 


60 




„ 20tll 


61 



... 

„ 2Tst 


■ h3 




22 nd 


^ 88 



... 

» 23rfl 


i *33 



... 

„ 24th 


' 124 



... 

» 25th 


203 




„ 261 li 


70 



... 

„ 27th 


197 




„ 28th 


j 59 


37 

22 

M 29th 


4' 

3 



» 30th 

• « . i 

68 


53 

15 

May 


35 


26 

9 

„ 2ncl 


' 102 


79 

23 

M 3rd 

- 





„ 4th 


187 


142 

45 



yf) 


65 

31 

„ 6th 


108 

1 

76 

1 

32 

1. 


Total • 

2,336 

23 

478 

177 


Daily a\ era,!:e of l 50 th seres . . . . 

„ females .... 22'ti,S 

I’erconta^e of iiiafes -g 

,, ,, females 

i n\.'iy remark that ^vlierca.s tlie inmates -were !)clore pestered with 
mosquitoes and sand-flies which especially attacked the baby, this has 
now ceased ; all the mosquitoes are not exterminated, but so large a 
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proportion are clcslroycLl lliat practically we suffer no more. The mos- 
([uitoes are of course breeding outside and near other liouses, and will 
continue to come in ; but, in this case, the employment of the trap and a 
little benzene saved a great deal of annoyance. 

I am not prepared to recommend this as a universal remedw It 
must be sensibly used ; a small amount of personal effort in tcaeliing a 
servant is necessary at first. But where mosquitoes are a plague, cspeciallv 
{0 little children, the housekeeper’s thirst for the blood of the mosquito 
mav rise to so great a pitch that she will welcome this device and take 
a delight [as we do) in counting the corpses daily. 


V. PSYCHODID/E. 

Since the greater part of this bulletin was prepared and while it was 
under revision by Mr. Howlett in England, the discovery of a biting 
P^ychodid in Pusa was made. This fly has been reared and has been 
found on occasion to bite greedily. 

It is often stated that the sand-fly of India is a Psychodid] as far as 
mv experience lias gone, the most common sand-fly in Beharand Beno-al 
is the CeratopogoK described above ; the species here discussed 
[Phlehotomus sp.) is so far as at present known less abundant and bites 
less often. Purushottam lias found these flies to remain motionless iu 
the house during the day, usually in a dark spot and low down near the 
floor. He says that they are slow in flight without any audible bum, and 
they do not approadi liuman beings so long as thev are active. The 
females bite at night when their victim is asleep. TJiev pass rcadilv 
through a mosquito-net and become so gorged with blood that tlie 
abdomen is bright red and much distended. In captivitv females lived 
about a week. 

The principal character tliat distinguishes files of this laniilv is the 
wing venation and the hairiness of the wings and body. There are two 
Psychodid flies found in hou.ses'in India; one (probablv Psychoda) 
has not a long proho.scls, and wlien at rest carries its wings sloped at 
an angle over the abdomen, like the two sides of a gable roof (Plate II, 
flg. 5) ; this insect is harmless and not blood-sucking. (It breeds in the 
green algal masses tliat form in any spot where water drips.) The 
other (probably Phiehotonnis) has In the female a projecting proboscis; 
the wings are, when at rest, held out Iroin the body at an oblique angle 
(Plate II, fig. 4). This is the biting species, It measures about y|j.th 
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inch in length; the anteniue are long and hairy, of many joints. 
l!i(' paipi are longer than the proboscis ; the thorax is densely clothed 
v/ith hairs; the legs are fairly long and slender. 


Psychoda. 

This fly will not be recogiiised without llie aid either of a good lens 
or a microscope. The larva is slender, tapering slightlv to the head 
which IS brown, the integument chitinised (Plate II, fig. 6) ; the mouth- 
part.s are coinple.x, functioning as brushes to sweep in food. Tlu' 
tracheal system is ampliipiieustic, with anterior and posterior functional 
.spiracles. The posterior spiracle.s are oti the apex of the tubular chiti- 
nised apical porlioi] of the abdomen ; at the edge of the end of the 
lube are four bunches of long set^e, on short processes, which enclose an 
air bubble or hold the spiracles at the surface of the water ; the larvae 
thus exhibit the four processes characteristic of the Psychoda larva 
(Plat<; II, fig, 7]. Larva? have been iound in soil impregnated tvith 
water containing decaying animal matter. They have been reared 
ai)uiidaiitly, and are found in the same situations as the larva of 
Ccratopogon tliscussed above. 

The puina is found Iving in the mud with two thoracic processes 
resting at the surface. These are connected to the main trachea? and 
apparently are the source of air supply. Thc.se processes are not the 
open Inimpcts of the Culicid but are, so far as can be ascertained, 
doswl; tiiere are numerous round spots where the chilinous integument 
is either very thin or absent and apparently air is obtained throimh 
these. ® 


Phlebotomus, 

I Itc fl)' is found not onlv in houses but under thr? bark of trees, 
under stones an<l in sucii sheltered situations. Thev have been found 
distended u itli blood in the field .and have been seen sucking the blood 
ot the common Load {Bufo vielajiostictics). 

.yter the first heavv rain in June, they come into houses in abundance 
and bite 'reely, the first insertion ot the proboscis not being mucli felt 
but inteaisc ,rrit.ation being then produced. The males do "not appeaf 
u.t mto but come into houses intent on mating. 

In captivity flies laid eggs as figured (Plile II, figs. ,, 2), frointhirtv 
.0 MUy eggs being laid by one female in groups of up to six, on ivet 
blot, ng paper in captivity. These eggs hatclied, in eight davs, to 
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.'^lender white larvae, which crawled about on wet blotting paper and fed 
on decaying \'cgel.ab!c matter; the paper ^^•as soaked with tlie decayed 
jiulp of ciicurbitaccoas IriiitSj and tlic larva could be seen feeding on 
the particles. The larva is ilgured in l^lale II, lig. 3. It is lecrless, 
with short ne.shy processes on tlie lower surface which each bear a stout 
spine. On the side of each segment arc two stout bristles. The hind 
ciid terminates in two black .spots and two verv long stiff hairs. 

Up to the jjrescnt these larvte have not heem found in the held and 
investigations have only reached this point. Puriishottam has recently 
found this lly at Poona, and it is ])robably widespread in India; it has 
also been sent from Surat by F. M, Hodgson, Esq., Forest Officer, as 
being the common sand-fl\’ there. 

VI. SIMULIID/E. 

Species of this genus, as far as it is known, occur only in the hills 
of India. Until recently one species had been recorded from the 
Himalayas under the name ol Llie Potu fl\' [Simulium tndiciwi), but 
since then another species has been found in the Khasi Hills. The 
Khasi Hill specimen differs in some respects from the Ilimalavan 
specimen, and it will be described more Inllv later. In the present paper 
it is sufficient to give the g<;neral characters. 

Characters , — The flies are ver\- small in size, measuring from about 
2 m.in. to 4 m.m. in length. Tlie colour is black or greyish-black, 
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Tlic head is snirdl and doOexed, wiih rallior larg'e eyes, anlenii: 
>i:ort l)Ut sti-ai^lil and .‘^ironi;- and ^^llh as many as le.n joints; all joint 
arr and lirDarlh' nnited, barn and sli|;iil!y lapi'idnu-, 

d'lio antminae wbmi nxain;nn<l uiidnr a niinrosi'opc', are seen to h- 
nlcjilu'il with inimitc' soil hairs, 

Tlje ])alpi are projenliiin, conpjosi'd ol ioar segments, of Avhieh t.ljo 
jirst is gcncrallv slujit. 

The lliorax is raised abo\-c in a stronglv eoin<.r\ manner that gives 
it a humped appearanee, thiek-.sci and short, tlic dorsum eovered ^villi 
verv few slu)rt wlhlisli silky hairs. 

The abdomen is suhglo]nd<ir in sliajie, and generally black. The 
sides, the venter, and in some; eases the middle of the dorsum clotlied 
w ith sliort fine silvcrv Inairs. 

Legs .strong and not elongaknl. femora ]>road and fiat, tibiae without 
an\- terminal spines, tarsi blank, the basal joint mucli more elongated. 

Wdngs, ]jroa<l and inn<ler,'itel\ long, livaline, the ist and and longi- 
tudinal veins along the eosta are stout and \-e]lowishd>rn\\ n. The ot hers 
are slender and nearly IivaliiK', and u lum examined under a magnifving 
hms are loinid to i)e ;u'( Oiiij)anied In' a parallel line. 

W e figure tlie imago. aiil(mna, wing, cle., of Sim.'flii/m indienm. \ also 
the larva and pupa ol the spi'cies n'ccntlv found in the Khasi iJills. 
The tollowing is a .synopsis of Ihirushottam’s report on the latter. 
Larvaj were found in great abundance in the stream running down the 






Ik 


d 

‘J 


Larva of SinvsUrint , and liCa<l [cidurircd). 

Ixhasi Hills at Umling, at an elevation of about !,ooo feet. Itgg 
Were laid by the dies ou the leaves of aquatic plants close to the surtan 
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* the water ; they hatch in four to iivc days. The larva on hatching 
A'.rcnds into tlic water, and is found to be lirnily attached to stones, 

, lyes, etc., bv means of the alnindant hooks on the hind end on tlie 
i>'lc foot behind the head. Tlic larva spins silken threads and clings 
e. these threads, which pass Iroin leal to leat in the stream. ’Tiiev are 
. T( ^’-arioiis and are found most numerously in swiftly running parts of 
lisc^stream shaded by trees and bushes, 

The two prominent brushdike structures on ilie head serve to sweep 
in food, apparently small vegetable 
particles. 

d’he larva is whitish in colour ; the 
length of its life has not been ascer- 
tained. Ihipation takes place in the 
cocoon iigured, which is made of silk 
and lirmly laslencd to tlie back of a 
leal or to a stone in llie water, the 
projecting lila:nents ol tlie enclosed 
pLijua functioning as gills. As the 
pupm die in stagnant water it has 
not as yet been possible to determine 
Itic length of this period. AVhen the flv emerges it comes to thcsuiiace 
of the water in a bubble of air and runs qulekly along the surface to some 
object upon wliieli it can rest and become drv. 



Fig. to. 

Si 1)1 III in; 12 pupa. 


VII. TABANID4^, 


The known .species of this grou]) are large or very large, and in some 
case.s almost tlic largest amongst the Dipfera. The number of species 
IS great, and the group is very widely distributed throughout India. 
T h('. are generally distinguished troni otIuTS b\’ the structure o! 

llu' mouth- purls, and by tlie large size ol the Squam^x, Tlie group is 
(]i\i(led into many genera, but only lour genera arc known in India. 
1 lu'V are : — 


(. Tab anus 

lixmatopoia 

3. Pani:^onui 

4, Chrysops 


Tabauiiuc. 


Paujsonin.r. 


C 2 
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Key to the Genera, 

Body large, ocelli absent, anteniiK 
seven-jointed and as long as the 

head. Hind tarsi not spurred . Tahanus, [Vide fig. 8, PI. HI,) 
Body moderate, ocelli absent, anten- 
nae six-jointed, a little longer 
tlian the head, Hind tarsi not 

spurred Hesinatopota, [Vide fig. 9, Pi. IV.j 

Body large, ocelli present or absent, 
antennae ten-jointed, and nearly 
as long as the head. Hind tarsi 
spurred , . . , Pan^onia. 

Body moderate, ocelli ahvavs pre- 
sent, antennae seven- join ted, and 
much longer than the head. 

Hind tarsi spurred . . . ChrysopR. {Vide hg. 3, PI. IV.) 


1. Tabanus. 

Characters,— Body large or very large, rather long, generally of s 
dark colour. Ocelli absent, palpi in male blunt as if truncate at the 



Fig. II. 

tfead of Tabanus. 



Fig, 12. 

Wing of Titbanus. 


apex, in the female pointed. Antennae seven-jointed (or three-jointed 
u uh the third liaving hvc joints), first joint cylindrical, subclavate uilh 
the apex truncate, second joint cup-shaped and short, third compressed, 
excised at the tip gcnerall}- in the male, and longest. Proboscis short, 
downwardly directed, feshy when concealed in labium. 
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Wings clear, siib-hyaline, and held over tlie abdomen a little spread 
rut. The ncrvurcs arc widely distributed over the wing, the costal win 
ending at the tip of the wing. 

Number of Species. 

The following species have been named by the British Museum:— 


Name of Specie?. 

Localities. 

Tahantts ditaeniatus, Macq. 

Nongpoh, Khasi Hills. 

Tabanns indteus. Labr. 

Dadar, Bombay. 

Band.a, United Provinces. 

Tahanns pariitns. Walk. 

Romba\’. 

Tahantts '! riiiddus. Wied. 

Basscin, Bombay.- 
Bomba}-. 

Tahamts ruhidus. Wied. 


Tabanns stri at us. Babr, 

Basscin, Bombay. 

Pu.ca, Bengal. 

Tahanits tenens. Walk. 

Parel and Bassein, Bombay 
Banda, United Provinces. 


The following species have been returned unnamed bv the British 
Museum : — 

Localities. 


I, Tiihanus Sp. 

Nongpoh. 

Shillong, Khasi Hills. 

2 - 5 J ); 

Naduwalum, Nilgiris. 

. 1 - 

Dumpep, Khasi Hills. 

4. 

Nongpoh, „ „ 

5- »> v 

Parel and Bombay, Bombay 

b. 

Chapra, Bengal. 

Jalalpur, Surat, 

7 - 

Nongpoh, Assam. 

S. ., „ 

Shillong, ,, 

9 - 

Naduvatum, Nilglrjs. 

10. „ „ 

Pard, Bombay. 

1 1 . „ „ 

Nongpoh, As-sam. 

12 , „ „ 

„ ,, 

13 - 

Parel, Bombay. 

M- 

Nongpoh, Assam. 

15- 0 „ 

Shillong, „ 

ib. „ „ 

U- 

Nongpoh, 5, 
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Haematopota. fig. 0, PI, HI.) 

Slenderly bnill elongalc llics witli ralluir large head, 
whicli is broader tlian long; wings parallel, 
deflexed and spotted with black and brown. 
AiUcninc six-jointed^ or third joint with 
tlirce c\l!ndriea.l but long joints. First joiiu. 
cylindrit:a], second short and enp-shaped ; 
general Iv the wliolc antenna sliglitlv exceeds 
tin; length ot the head. Proboscis shorb some- 
liine.s with an incision on the under side^ and 
clotlied with solt hairs bidow, tapering toward.s 
tlie apex and longer than the palpi. 

If- /j/ffs. - Dark, spotted olton with brown 
and liglit colour, venation as in iiguro 14. 



Tic;. 14. 

(?'" liir.matopota. 

Number of Species. 

Ihc loliowing species have been returned uiinanKnl bv the British 
iMuseum:— 



ra- 


1. Ha-matopoia, Sp. 

2, „ 

3 - 

4- ,> 


5 - 


litatpiiri, Doiuba)’. 

Nongpoh, Assam. 

Chin Hills, Burma. 
Shillong, Assam, 
Xongpoh, Khasi Hills. 
Igatpiiri, Bombay. 
Bombay. 

Shillon;?, Assam. 
Igatpm-i, Bombay, 


Pangonia, 


Species of Pangonia occur chieflv 
■Siy met with in the plains of India. ^ 


in the hills, but have, been 
riiey are peculiar flies am] 


wry 

C.'ll) 
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ix': readily rlLstingiiislicd from allied genera, the [)ro])oscis being pro- 
duced horl/ontall}', idongaled, \\ ide‘ at llie base and tapering towards 
ihc apex, dagger-shaped. 

Characters . — Head large, prcxlueed before tlu* en'es, giving it a 
eonieal appearance. Aiiteniue spear-.shaped. Third joint complex 
\\ lth seven sub-joints. 

umber of Species. 

Pangonin Sp, MiisHoorie, bhntecl Provinces, 

V Ito'nl.ay. 

The latter has latel)' binm .'-enl for identinca.llnn l)v Colonel 
bannermatin, IMagiu^ Res(.'areh [..aboratorw Haiad, Hoinbav. It is 
extremely doubtlul it Pan^^oin'a is a bltvid-sncking llv. 


Chrysops. (IVTclig. IM. 1\ 


Characters , — Mod eratoly bn i 1 1 



stout, coming suddenly to a point at 


insects with rather large e\es, stout 
wings, with broad dark band ex- 
tending across the wings, and 
held ai)art, never folde.d one over 
th<‘ oilier on the body. ].lody 
moderate, liairv and olilong. 

Antenna; very long, m arly twice 
the length of the luxul, ihree- 
joinled. First and second equal 
in length vund clothed with short 
black hairs, third joint nearly 
<>qnal to the second; complex with 
four sub-ex lindrical joints. Fro- 
boscls auiel) longer tlaintlie palpi, 
the apex, 
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Number of Species, 

The following species ha\e been nainccl by the British Museum: — - 

Chry^ops dhpar Fabr. Shillong, Assam. Nongpoh, Khasi 

Hilfs. 

2. Chyysops pavochicii^s R\ceii'(lo. Nongpob, Assam, 

S. Clirysops siimidans Walk. Pusa, Bengal. 

Habits of the above Tabanids. 

Tliey are very blood-thirst}’, and frequently attack cattle, Tliev 
inflict a severe bite, .so nuich so tliat a great flow of blood is occa.sioned 
Irom the wound, d'hey feed at all times, but especially in the hot part 
ol the da\'. When they see their victim.s passing, they dart upon them 
with great rapidity. Their presence can be known by their humming 
noise. Tiie animals expcrieiudng their severe prick trv their best to 
get rid ot these foes 1)\' means of liekdng, stamping, or bv waving the 
tail. But the flies never leave their hosts until they are fullv satislied. 
In some instances, alter tlie Frst sting, the animal does not feel any 
more pain, and consequently the fly enjoys its feed quietly. In others 
the animal e.\j)eriences pain through the jieriod ol sucking, and this is 
made apparent by the uneasiness ol the animal so lung as the flv is on it. 
In others, again, besides the pain at the First insertion of the probosei.s, 
a similar pain is experienced at the ^^•ithdl■a^^ nl. After satisfying thein- 
seh-es with the animal’s blood, the}’ do not hover about, but flv awav. 
Their general resting place is a tree, though sometimes thev are found 
resting on walls and other similar objects. Males are to be seen in such 
place.s as it the}’ were \>-aitiiig for the return of the females. The latter 
alone .suck blood, 

\\ hen they thrust their probo.scis into the skin, a sudden burning 
.sensation i,s experienced a.s if a red hot jiin were thrust into it. Subsc'^ 
quent to this no irritation or pain Is felt, and when the llv leaves its 
victims, blood IS seen to ooze out from the wound. Certain species, 
though not all, are in the habit of attacking man as m cH as animals. 
Some flic.', have been noticed to inflict (heir sting on man, even entering 
conveyances wliich pass through jungles. Idie flight of Tabamts is 
'..} ].-oveiiid, and they are able to keep pace with a running ponv for 
a .-onsiderablc di.stancc. 

Breeding places W ood}' jungle and forests appear most suitable 
spots ‘.or tbcm to breed, as the)- were found to abound in great numbers 
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in such places, But they are olten louiul in the plains of India, in 
low lands subject to flood, or in places where there arc tanks, streams 
or rivers. On the Khasi Hills, flies occur in the month of April, and 
>urvive till July, in the hottest part of the year; rain falls at this 
time though not as abundantly as during the rains. In the plains of 
India the period commences in August ami lasts till September, After 
lliis period they begin to decrease in number and totally disappear alter 
Christmas. 

'‘Dans'' is the common name for all the Tabanuh except perhaps 
C hr y sops. 

Pany^onia.^ as tar as now known, is almost confined to the hills, 
and little is known of its liabits. 

Hssmatopota appears in numbers three weeks after the hrst lieavv 
rainfall, and disappears about two months later: in the plains thev 
are .said to breed in low lands, mostly in idee lands. Tlic.\- alwavs 
remain in one place, and attack man and animals which enter these 
limits. They may be tound leaving this place ^vlien engaged in lilting 
a moving animal. 

People attribute their existence to the hcavv rainfall that causes 
the grass to deca\'. From this decayed substance this sort of flies are 
said to appear : this is undoubtedly rong, Init their appearance and 
reappearance is dependent upon the heav\- rainfall. In certain parts 
ol Gujrat, wdiere there are only rice lands, or low marshy lands, these flics 
appear in enormous numbers. The parts known to be lull of such flies are 
"Bhal " near Kaira, and some places in the Ahmedabad district. Man 
as well as animals suffer a great deal from these flie.'^, and animals are 
said to die there. It is also said by the inhabitants of sucli places that, 
among these flies, there are some species \'dueh kill animals bv their 
poisonous bite. Horses if let loose to graze upon tlic open field in 
this season are likeb' to be affected by the disease known in verna- 
cular as Zerbaj " and in must cases succumb, 

The following species arc listed as Indian by Bigot (Catalogue of 
Oriental Diptera, Trans. Asiat, Soc., Bengal, LX, p. ^64, 1S91): — 

Chrysops iipatus Walker, List. Dipt, liis, Brit, Museum, Lond., i, 

1S4S, p. 195. 

Hab, Bengal. 

Chrysops ierminalis id,, ibid., p, 195, 

Hab. India. 
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(liyvsops scuiicircahts id, p, 196, 

'll:i1), liulia, 

Cltr\sop!i .'itnnuItULs id.. Ins. Saimdcrs. Dipt. London, i, 1856, 
I'- 7 .L 

ifal). India. 

Chrysops pjl:u itliis Kabr., Sy.^i. Anil, p. 113. 

I lab. 'IVauqucbar. 

^hrvsops (lispar Fabr., LtUom. System. Suppl., p. 367. 

'llab. India. 

Chrysops lldvivcnt! is id, ibid,, Sitppl. i, 184b, p. 44. 

Hal). India. 

Pnnyo^iia (iml)oi}i<'usis Fal)r., >\sl, p. 91. 

llab, Amboina, linnala\a,s, 

Panyoiiid l()}iyirosl:i'i.u Walker, List, Dipt. Ins. Brit. Mu.seuin 
London, 1854, p(. \ , Supj)],, |). 139. 
llab. India. 

Fanyonia ruja Mat'quart, Dipl, Fxot, Suppl. ])t. iv., Paris, 
[850, p, 18. 

1 lab, 1 ntmbav, 

H ■I'/tUit .) pof (i i'iiHiJ W alker, List Dipt. Ins. Bnt. .Mns., London, 
pt. i, 1837, p, 1 12. 
llab. ILaigal. 

U xnia^ opoia roraiis Fabr., S\'sL, .Vnll., p. 107. 

Hal), TianKpiebar, Madras Pr. 

Tabanus auricinct'.'S Maequart, Dipt. Kxot,, pi. i, Ibiris, 1838, 
[). 130. 

llab. Indian Arebijielaao, 

Tahtinus basafis id ibid., p, 12(3. 

Hal). India. 

Tabanax cousanyninens id, Dipt, Ka-qI., pt. i, 1838, p, 127. 

Hah. Malabar. 

T.ihdKHs Siirvillcl id. ibid, p. 12S, 
llab, India. 

Tab(Vitis rnhicitudus id, ibid., Suppleni., 1846, p. 

Hal). India, 

Tdhanns dorsolinx Woodem., Analect Enlomol, p. 22 ; 7. 
striatiisi' Fabr. 

Hab, India. 
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T^ihiinus viy^o id., ibid., p. 22. 

I Tab. India. 

Tabanus oricnialis id., ibid., p. 21. 

Hab. IiuHa. 

Tahanu^ ruhidns itl., Dipl. F.xol., i, p, 69. 

Hab. Bengal. 

Tabanus rufiventris id,, ibid,, p. 96. 

Hab. India. 

7 ah anus tcnebrosus, Walker, Ia.-.l Dipl. Ins, Bril, Mils., London, 
V, Sup pi., p. 242, 

Hab. Malabar. 

Tabaans oricntis id,, List, I, dpt. Ins. Brit. Mus., pt. i, i-'aS, 
p. 152, and V, Suppl. i, 1S54 ; Addenda, p. 428. 

Hab. Sikkim and Nepal. 

Tabanus cxplicaius id,, ibid, v, Suppl. i, 1854: Addenda, p, 328. 
Hab. Sikkim. 

Tahaniis auriflanima irk, ilnd., p. 155. 

II ab, S}'lhelj Assam, 

Tabamis insciius id., ibid., p. 161. 

Hab. S}dhct, Assam. 

Tabanus intcvnus id., ibid., p. 164. 

Hab. Syihct. 

Tabanus albulus irk, Ins. Saunders, Dipt, i, Loiid(;n, 185G, p. 46 
I lab. India. 

Tabanus pyyrhiis irk, ibid., p. 47. 

Hab. India. 

Tabanus albiinedius irk, ibid,, p. 48. 

Hab. India. 

Tabanus Icnss id,, ibid,, p. 49, 

Hab. India. 

Tabanus hilaris id,, ibid., p. 49. 

Hab. India. 

'I ah anus crassns id., ibid,, p. 50, 

Hab. India. 

Tabanus vagus irk, ibid,, p, 50. 

Hab. India, Java. 

Tabanus ntbiginosus id., ibid,, p, 52. 

Hab. India. 
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Tahanus ninhroms, id., ibid.j 52. 

Hab. India. 

Tahanus hirtus id, lljid, p. 52. 

I lab. India. 

Tabanus pitcUa id, ibid, p. 53. 

Ilalj, India. 

Tahanus ohconicus id.^ ibid., p. 54. 

Mab. India, 

T ahanus consocius id., ibid., p. 5b. 

I lab. India. 

Tahanus pcrlinea id., ibid., p. 56. 

Ilab. India, 

Tahanus nip^ropictns Macquart, Dipt. KxoL. Suppb, v, Paris, 
1855, p, 24. 

Ilab. India. 

Tahanus ahscondcns Walker, Trans, Ent. Soc. London, v, i860, 

P- -T> 

Ilab. Ijiinna. 

Li (c-liistory. — .single .sp(;eies of Tahanus lias been reared Iroin 



Fig. 17, 

Lawa of Jahamts^ x 2, One 'segment x 4, 

lanae found in the shallow water at the edge of a pond. The 
larva i.s ligurctl licrc ; it is of a dull whiLisli colour, over one incli long 
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full grown; llic thoracic and the eight abdominal segments can be 
distinguished, the latter ea(di having a numl)i.T of soft 
tubercles set round the hiteral and ventral porlion of 
the anterior margin ; these tul>ercles bear small hooks 
and are the only means ot progression possessed b\' 
the larva. Air is obtained through llu; s])iracles set 
at the apex of the abdomen 011 a retractih^ process. 
The larva lives in the mud at the edge ol the poiul 
and feeds upon small worms and other organisms. In 
captivity, it fed freely on small worms and pupated in 
April. 

The pupa is found in the tnud above the water; it 
Touired here. The fly emerged In \ray alter a pupal 
period of about one monlli ; there was a considerable 
varietv in tins respect in different pupm, and probaI)lv 
the conditions were not natural. 

Other larvai believed to be tliose of Tiiba 7 ii(hvh^\e 
been found plentifully and also egg masses; we tigure 




ynr; egg mass of a 'I'ahanid lound in Pusa and also the 
egg mass of a hiuropean Tahanid. Eggs are appa- 
i-cnllv alwavs laid on loaves, stems or other objects, 
\ crv near to' or over water, sotluit the emerging larvae 
can at once enter the water. Apparently the life- 


liistorv occupies one year normally; the Hies have 
ItcZZmtt di each a dei'initc season o( about two nioiillis ; they lay 
e»<..s,' which hatch in a short time; the larva lives through tlic winter 

and pupates in the follow- 



ing hot weather and rains; 
it is highly probable that 
thelarvxe are normally able 
to live in the dried up mud 
of pools until the onset of 
the rains fills the pools 
again and they can get 
food. It is noticeable in 


the drier parts of India the 

I'KV. KJ. ^ 

mass of Talamd, scason for Tabunids is 

late in the rains, while in Assam the flies are found earlier : the actual 
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\ r-:ii-l\ cv'clr; of the lift' will probably differ malerially according to 
lii(' drvncss of tlie first six iiioiitlis of llie year, and in the moister parts 
fjf Inrlia, wIh'Pc' the Inrva <'an dovx'lo^) from Marrli to June, there may 
be two brf)ods \'ear!v. In the dri('r parts the larvm must apparently 
wait until the rains fall in June to develop,, and cannot emerge as flies 
until later in the year. 


I 


\ 


b'/ 



v-'m 


/Orv mass of Ta'mu.'s qniiiiioi'noft-ifus. x 5, 
(t roiii A, Lroaillon.) 


vni. MUSClDdE, 

This lainilv is ven- large, one of the largest among the Dipleva. 
])Mt the l)loo<i-sucki iig I'abit. is restricted loiMilv a verv small number, 
and 11]) to the present time onlv fi\'c genera havi' been discovered which 
are kiionn to i)ossess the hal;it of blood-sucking. 'Pbev are : — 

(^?) Stoinoxys. 

[h) Gloss ilia (the African Tse-lse flics). 

(c) Lyperosia. 
ij/) 1 1 anil at obi a. 

•c] Beccariinyia (not know n in India). 
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All llicsc genera are allied to eaeh other, rnid tlie hlood-siu kin^ 
liabil is common to ali : they are furnishe<l ^vitll a rigid lirvrnv j)r()l)os( is 
wiiieh is held in a liorizontai position and may he reeogiiis('d Iroin tilher 
M//sci(/s 1)}' tliis L'haracter. 'I’iK^se genera hn-ed in dimg, savi' dossina, 
whicli is vivi]mrous. 

Key io the BIoo(t-Sitckiny Genera, 

Ikilpl very short and slender, nearly one- 
third the length of the proboscis. 

Arista leathered dorsalh with eight 

long hairs ..... (tigs. 2 1 , 22), 

Falpi as long as tlur proboscis, lorming 
a complete sheath lor the prol)oscis. 

Arista feathered dorsally w ith 25 long 

branched hairs .... Glo^nna yiot Indian). 

Falpi as long as proboscis, forming a 
slu'ath lor t!u‘ latter. Arist.a featheretl 
dorsalh' ■w ith 8 long ]H)lnted simple 

liair.s : minute ni<cs . . Lvperosia (ligs. 2;^ — 26). 

Falpi clLil)-.sliaj)cd, and a litth' shorter 
than the probosi is, forming a partial 
sliealh for the latter. Ari.sta feathered 
dorsally willi 10 pointed liairs, ventrally 

with four hairs .... Hccmalohia digs. 27-28).- 

Palpi a little sliorler tlian the ])rul)Oseis, 
but not club-shaped. Arisla leathered 
as In Hx)natohi:i .... Beecariuiyia Inot 

Indian]. 

Stonioxys. 

The genus is reatiilv recognised by tbo sliorl pal])i and the arista. 
Alll'.ough S. caU'iirans’^ has been known to inhabit India lor some tiiiK’, 
the nuiriher of species of Stoinoxys that oeeiir is wholly unki^owji. 

I 'urushottani has obtained tour di'-tliiel spr'cies ; they are (.listiiigiiished 
Iw size and markings, and it is probable that further eolleeling will 

* With Mf. Howli’tt’s conounviui'. I iiaw omiitoil :ii! iKuhlou UfMfii'iinn.- ol At 

ll-r pivsi nt mnLi'i: u is iniiKi^sIUlc to ^ivc a'lin! tl»'s< ri[.1 ifiii.s tl'.Ti tvill f-naLlr r-. '.o -y 

•.ii!'!!' sj),.-, j ;i„il L(.i si'i uro lu' (.'ll racy it is an:so’iili.-ly nucLS-sr.ry that spcainions shnuki U* com- 
eaivJ with accuialoiy l,t.'iiliUi.'a ,s|),vii)V.-[is s,\'ii iiy .Mr. An--'L'.'ii. ■ 11. M. i..) 
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.sliow that tlioro arc several species widely spread. Specimens of S. 
(iiiri/rd/ix arc; in the Piisa collection from Kamrup, the Khasi Hills, 
(.'alcutta, Kungpur, Pusa, Mombav, Thaiia, and Lahore; the fly is also 
rep(;rted from other localities, but it is not certain (hat (liese are S. 
I'alcifnuis. 

Xo. S. Stomoxys B. is a sinallcr species, with nnspotted abdomen, 
loLind in Calcutta on cattle. 

,, (j, Stomoxys C. is a darker coloured species of the size of the 

last, found in Calcutta and the Khasi Hills. 

,, 10, Stomoxys D. is the smallest species, with the thorax 
striped above : it has been found on cattle in Calcutta 
and K am nip. 

Stomoxys calcitrans. 

This fly has much the appearance of the coinmon house-flies of India, 
tlie .slraigdit sharp proboscis distinguishing it from them at once. It is 
ligured ill Plate I\’, lig. 4, its wing and head in figures 21, 22. The 
male is distinct from the female in the greater proximitv of the eves at 
the vertex of the head ; lioth sexes suck blood. 




Fig. 21. | 7 [c_ 22, 

Stomoxys head. Wing of Stomoxys^ 

Habits.— .nsect.s rest at niglit on weeds, slirubs and grasse.s 
growing on the sides of roads and in the neighbourhood of cattle-shed.s. 
Kariy in the morning, just about sunrise, they become active and begin to 
IL m search ol food. During these liours especiallv, being vervhungrv, 
they grow bbod-thlrstv as the day advances, and furiously attack man 
:is well as animals passing by. They are very persistent in tlieir attack 
^in C O nut cease till they are satisfied, but if the victim is nimble, thev 
arc often disturbed and are compelled to leave it and fall upon another. 
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Thus thev go from one animal to another until their appetites are satisfied. 
Thev generally prefer the legs, althougli they are sometimes found 
on other parts of the bodies of tlieir victims. They continue sucking 
for a minute or two and then are generally satisfied, provided they are 
not disturbed, When fully fed they luivc a peculiar appearance, and 
inav be easily distinguished even by tlie inexperienced, as tlie abdomen 
bulges out in an extraordinary manner with the amount of the blood 
thev have sucked which gives it a bright red a])pearance. Unlike many 
other flics, thev do not aniiov animals during tlic hottest liours of the 
dav, but the majority of tliem take refuge in shrubs, \^eeds, etc. The 
bite produces a sudden burning sensation a little more painful than that 
of the mosquitoes ; and if allowed to bite for a -time the blood not 
uiilrequentlv oozes out Irom the wound. When at rest tliev arc found 
coupling, tlie most favourable time being llic liotte.sl part of the day. 

A fiv that is fully satisfied does not require food lor at least three or 
four hours: this has been ascertained bv experiments carried out at the 
Plague Researcli Laboratory, Parel, Combay, during the year 1905. 
Again at sunset thev are found attacking animals, but not so eagerly as in 
the morning. The pregnant female choosc.s this time to lay her eggs, 
which time, so far as has been seen, is most suitable for them to bury 
their eggs. 

Time oj appeaya 7 ice. — The\' are most abundant in August and 
September, but are found throughout the year in the plains except 
during the colder weeks. 

Egg-layin ^^. — This fiv is found depositing its eggs in places which 
become moist with animal droppings, U also haunts places rendered 
filthy by the constant urination of man and animals. The egg-laden 
female goes there in search of seclusion, and begins to lay her eggs. It 
moves from one place to another during this process. The number of 
eggs laid bv one female is from 40 to 50, and varies according to 
climatic conditions and the individual motlier-fly. Kgg!i arc laid in a 
loose bundle of about 10. 

The newly deposited egg is nearly m.m. in length, 
milky white in colour, and in many respect.s resembling that of the 
common house-fly. It is suh-cyllndrical in shape, slightly tapering at the 
posterior end, and somewhat blunt at the anterior. A longitudinal 
groove is found on the fiat ventral surface. Tliis groove is widened 
towards the^anterior end, whence the larva effects its exit. Eggs, after 

1) 
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a period of some twelve hours, turn _\’ello\vish-\vliito. After preservino- 
this condition for a period of about 7 to 8 hours they are hatched out 
into larvpc. 

Larvw . — The newlv hatched larva: are maggots measuring j-i 
m.m. in lengtli on the iirst day, 5 m.m. on tlie fourth dav, 
8 m.m. on the eighth day. They are white in colour. The skin is 
.so transparent that the internal structures are seen through it. The 
epidermis is without hairs, The segments are distinct and eleven in 
number. In .shape the larva is cylindrical and gradually taperlncr 
to a point towards the head, and very broadly rounded to\vards the 
tail. The tail bears a pair of large dark-brown stigmata. The head is 
very small and retractile, with two black mandibles. 

These maggots, on hatching, descend into the decaying vegetable 
matter and feed upon dirt, vrhich give.s them a dark appearance. The 
full grown larva measures 10 m.m, in length, and when full fed shrinks 
in length, becoming broader and turning into the oval brown pupa 
The larval stage lasts iroiri about 1 1 to 12 dav.s in the hot sea.son. 

d'his .species \\'as also extensi\-el;v reared from decaving tobacen 
leaves brought trom Rungpur. 

The pupa (puparium) is seed-like in appearance, with a 
black cap on the front end, and measures 5 m.m. in lenotli ; its diameter 
is nearly i m.m. It is incapable of locomotion, and changes colour from 
whitish-yellow to red, brownish- red, and linally dark-brown. The 
segments are clearly marked out b}' a narrow dark stria. This staoe 
lasts for about a week. 

Summary of Life-cycle.~Y.gg period lasts for about 20 hours. 
T.arval period lasts for about 12 days. Pupal period lasts for about 
7 days. The whole cycle is completed in nearly tiiree weeks, c.xcludiiw^ 
the imago stage. 

Enemies . larva of Stomoxys calcitrans is the host of a 
Hymenopterous parasite, reared by Purushottam from larvre found at 
Nongpoh and I'mling ; it does not appear to be a check of verv great 
importance as it has been reared only from a very small number of larvae 
out ol a large total number. The flies are the prey of a fossorial wasp. 
Oxyheius sguamosus, Sm,, which has been seen to paralvse them and 
carry them off, presumably to store for its larva. (This is the habit of 
Oxyheius to carry off flies to stock the larval cells.) Spiders have al.^c 
be' n seen to prey upon Stomoxys. 
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Lyperosia. 

The characters that distinguish tlic genus are shown in iigurcs 23 — 
26. 



Fio. 34. Fin. 2O. 


Head 0^ Lyperosia IVivj^ oL Lyperosia Jainufa. 

Three species have been found in India up to the present. 

Lyperosia exippua, de Meij. This was identilied by Mr, E. hh Austen. 
It occurs also in Java. In India it has been found to occur in Thana 
(Boinbav), Rungpurj Bcigachia (Calcutta), 1 . nding and Xongpoh 
(As.sam), Baroma (Kamrnp). 1 Plate III, ligs. 5,6.} 

Lyperosia minuta, Bezzi, was also identilied by Mr. Austen, who 
states that it occurs in Somaliland, West Africa, and Ceylon. In India, 
it has been found in Rungpur, Bcigachia, and Ibuliiig (Plate III, fig. 7). 
Xo. 5 Lyperosia C, is a smaller fly than the above, that has been reared 
from cowdung in Belgachia and found biting cattle there. 

Lyperosia exigua. 

Habits.— ‘T\v^ blood-sucking habit is common in both sexes. They 
are generally seen or found on animals during the day, They select 

D 2 
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the flanks or neck of cattle for their food and seldom choose the legs. 
They prefer these parts, as they are beyond tlie reach of the animars 
tongue or tail, and hence they can feed without disturbance. They are 
vcrv active in flight and cannot be easily caught with the hands, 
Copulation takes place on the body of the animals while the female is 
feediiwc Thev do not like heat of any kind. Cattle exposed to the 
direct ravs of live .sun are not so generally attacked as those kept in the 
shade. Thev are not particular as to when the}' should take their food, 
but are seen feeding all through the day. Even at night 1 have observed 
them feeding on the cattle up to lo P,M. They appear in a great 
number after a shower of rain, and are seen attacking cattle furiously. 
Up to the ])rcsent spiders and lizards are its known enemies. 

Occasionally this fly attacks human beings, and chooses the head 
for biting. It is only in the case of its being disturbed, and in the 
absence of cattle, that this fly has been seen attacking human beings. 
Its bite causes a burning sensation with a slight irritation, but the 
bitten portion does not get inflamed. 

It makes scarce]}' any noise when hying, but a sliglit Iiiimming can 
be lieard when it flies close to the ear. The following animals are 
observed to be attacked b}- these flies : — blorses, cattle, buffaloc.s, goats, 
and occasiouallv guinea-pigs. 

— They deposit tlieir eggs in the fresh dung of cattle. 
If the dung has lain exposed even for a short time, they will not choose 
it for egg-laying. The mode of oviposition is as adopted in mo.st flies, 
7.7J., by protruding the ovipositor and inserting it below' the surface of 
the dung, thus making a ])Luicturc, in w hich one egg or sometimes more 
are deposited. 

It is interesting to watch ihe.se flics wdien the cattle drop their 
excreta. The Instant the excreta reaches the ground these flies will 
hasten to it and deposit their eggs ; thus giving tlio excreta no time to 
get a hard external haver. The number of eggs laid by each individual 
is about 20. All these eggs are not laid at one sitting, but a portion of 
them are retained to be deposited at some future time when an opportti- 
vrXv occurs. They are capable of retaining the ova in their bodies for 
aiiout one hour. 

Light pinkish-brown (when fresh), measuring about i m.m. 
in length ; in shape they arc cylindrical wnth the ends tapering, and with 
the usual groove on the ventral surface. Thev Iialch out in lo to ii 
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hours, but if at all exposed to tlie air thev soon die. [Vide fii;s i 2 
PI. III.) ' 6 • . , 

Newly -liatched larvae are maggots measuring i ni.m. in 
iength. They are white, transparent, and cylindrical in shape, taj)er* 
ing anteriorly, The head is very small, almost reduced to a point, and 
j)0ssesses a pair of black mamlibies. As the larvm increase in .size 
they darken in colour owing to the food they eat. They develop 
inside the dung, and t\’hen full grown they measure 6 to 7 m.m. in 
length. The larvue remain for .seven days in tliis .stage. Before 
pupation the larv;e begin to shorten in length, but become fatter. 
{Vide fig. 3, PI. HI,} 

•— ^ii'^B^ediately the larvse pupate, the pupa assumes a light- 
brown colour, after three hours it becomes reddish-brown, and finallv 
before the adult ily emerges tlie pupa is dark-brown. The pupa has 
ten segments ; each segment is marked out by a shallow' constriction. 
[Vide fig. 4, PI. III.) There are verv conspicuous black margins on 
both the ends. The pupal stage lasts from 4 to 5 davs. 

Summary of Lifc-cyclc.—Vgg stage 12 liours, larval stage 7 day.s, 
pupal stage 4 to 5 clays. The whole life-cycle, excluding the adult 
stage, whicli i.s not yet fully known, occupies nearly two weeks in the 
liot season. 

Lyperosia minuta. 

Tlie habits of this fly arc tlie same as those of the preceding. Thev 
bite cattle and horses, but arc not vet cleiinitclv known to l)ite man. In 
the laboratory they suck blood of guinea-pigs. They have not been 
reared lint will probably be found to breed in dung. 



Fm. 27. 

Head of Hicoiutohia. 
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Haematobia. 

A small number of specimens liavc been collected on cattle and 
found to suck blood. 

Xo. 4. Hcvmatohia Aj found at Xongpoh. 

Xo. II. Hxmatohia B, found at lunling. 

Xo. 12. Hxmatobia C, found at Baronia, 

A single species of Ry with the arista feathered on both sides but tlie 
palpi shoTt and shmder has also been found at Xongpoh on cattle. 
The generic position of this species is uncertain. 



Fig. 2S. 

ctf J-Ia'inalohia. 


Hx matohia ha.s not }'et been reared ; the known species elsewhere 
breed in dnm^ and it is probable that tlie Indian species will be found 
to have tlie same liabit. ihe cliaractcrs arc shown in iigs. 27, 28. 

IX. MIPPOBOSCID/E. 

{Vide fig. 2, PI. I\ .} 

Characters, — 'I'hev arc flat, rather large flies, with a small head, 
broad tliorax and moderate abdomen, with stout and very ample 
wings. 

Proboscis (Pig. 29). — Ol peculiar lorm, consisting at an exsertile 
tube between two membranous processes, which arc shining black in 



l-iG. 20. Fig. 

Htaii of mpl'o'.uSva, IFAij,-" o/ Hippohoara. 
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colour and clotlind with a few hairs. Posterior portion of the head 
produced, as to form collar between the thorax and tlu! head. 

Habits . — These flies have all similar habits, being parasitic on all 
kinds of animals. It is the common fl) wliich one is accustomed to see 
fl\ing round cattle. They fly but very little., as they are verv per- 
sistent on their hosts, and vrill not leave them though they may be driven 
awav tor a time. I'hey are swift runners, and in running they often go 
sldewavs. The flies of this genus which are parasites on cattle and 
horses live chiefly between the thighs, on the neck and under the tail. 
Cnlike other flics they are hardly e\er seen wandering about, and even 
during the night they do not leave their hosts. The flies which arc 
most active during the day arc tho.se most easily .secured at light, as 
ihev seem dazzled by it. The females of all these flies are viviparous, 
f.c., the\' produce a single lull-grown larva at a birth. The larva in its 
earlv stage is nourished by the secretion of special glands of its mother. 
The place of their ovipositlon is not as yet fully known, but on several 
occasioTi.s I have met with these Inrvm on such places as cemented 
floors of unfrequented rooms, and ledges of the windows and the walls. 
Loose soil, faeces of animals, and filthy places may be considered not 
congenial for their oviposition, as there arc no traces of pupae found 
out in the searches conducted on many occasions in the stables. 
Females are apt to deposit the young of any stage in captivity: this 
makes the study of all stages of the young easy for the student. 

Life History of H ippohosca maculata^ Leach.— The puparium is 
oval, almost egg-shaped, the skin reticulate, smooth to the eye. At 
one pole is a circular black mark, the rest being, at first, white. The 
.skin is at first semi-transparent ; in the course of a lew hours it 
darkens through orange to brown and to deep black all over. It is 
then a hard black seed-like object. (Fig. i, Plate 1\'.) 

The larva is a similar ovate bodv, at one pole a pulsating tipped 
projection, resembling a three-lipped mouth, which pulsates evenly, 
being withdrawn and exserted rhvthmically as if it was a suctional 
apparatus drawing in liquid from a teat to which the lips were fixed. 
At the opposite pole is a number of fine stigmata, connected to tracheal 
branches which ramify from long trachea?. There are two main tracheae, 
each three-branched, not connected. These are all black. After some 
hours the skin covering this pole darkened, forming the dark caps seen 
in the previous specimen. There are two main tracheae, white and 
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shining, Avhich pass from the dark pole to^vards the pulsating lips • 
thev give off brandies and are ajiiiarcntly the main tradieal trunk;, 
conncding ^vlth the two main dark brandies to wlildi the spiracles arc 
attadicd/ These longitudinal trunks do not divide the circumference cf 
the insect, but are both visible in one-lialf of the insect. 

After liaving remained 25 to 27 days as the pupa^ the perfect f]y 
emerges from it. The exact number of pnpte that are laid by a single, 
individual is not known; but the females iiiidouhtedly do not die after a 
single birth, but sur\ ive to produce future progeny. 

Number of Spccie^. — X large collection of those flies has been made, 
from specimens sent in by the Officers of the Civil A'eterinary DeparC 
ment. J)r. Speiser has identified them and hiids two sjiecies : — 

(i) llippobosca capensis, Olf. — (//. Rond, 11 . francilhnu 

I.each.) The Dog Fly. Sent in from Bombay, Igatpuri, 
Gujraiiwala, Benares, Gorakhpur, Cawnpore, Meerut, 
Sitapur, Azanigarh, Jauripur, Dehra Dun, Ghazipur, 
Garhwal, Fyzabad, Agra, Lucknow, and Xongpoh, It is 
common at Pusa and is probably the Dog Fly of all India. 
{2) Hippohosca inaculnta, Leach. — (//. Calopsis^ Big., H. 
sudanica^ Big.) The Cattle Fly, Found on cattle at 
Bombay, Xadlad, Banda, Lucknow, Xaini Tal, Saharanpur, 
Azamgarh, Farukhabad, Gorakhpur, Sitapur, Ilardoi, 
llarpur, Xilgiri Hills, Pusa, Calcutta, Pithapuram, Umliiig, 
Xongpoh, Baroma. 

Hippohosca maculata, Leach, ^■a^. Big. (var. ee^rptiacu, 

Macq.), was found on cattle in Bombay, Lahore, hlardoi, Azaini^arli, 
Etah, and Calcutta, 


XI, CONCLUSION. 


The following sums up the present position of affairs as reo-ard.s 
biting flies in India . — 


Family Specirs. 

ChlronoiuHiV! , Cendopogou 

C'.illk'iiiiP , . 

P-y(h‘:.(iidiE , Phlehotomu’^ 

Sivuihidit . Simtiliiini i)idicii7ii, Bc'di 

'Iabamd(B . labanus. Many species 

ChrynQps, Three species 
H<2maiopota. Eight species . 


Remarks. 

Several species habitually bite man. 
Many .species bite man. 

Bites man. 

Bites man. 

(Bite cattle, horses, etc.; nianii: 
f occasionally bitten. 
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Family Speriec. 

'j-(sci(^a . • Stotnoxys' ralclfrans 

Sioiiioxys. Other species 
L vperoiia cxigun. da M ei ] , 
Lyperosiia mhinia, Bciiz 
Lypcrosia C. 

Jlicmatobui. Several species 
Hippohoscidev . Ilippoboxrn Cupensis 
IlippobOica vtacvlnfa 


Remarks. 

Rites domestic animals and man. 
Bite cattle. 

Bites cattle, horses, and man. 
Bites cattle and liorses. 

Bites cattle. 

Rite cattle. 

Bites dogs. 

Bites cattle. 


In the first place, there is no record yet of Glossim, the Tse-Tse \]v 
of .Africa, nor is there at presenl an)' fcasun to believe that it occurs in 
India: in fact, tlie work ol the last two years goes to conlirm the belief 
that this genus will not be found in India. In the nin\L place, there 
are a small and delinite number of flies which are worth attention as 
possible communicators ol disease Irom man to man. Excluding the 
mosquitoes, we would look upon the sand-ilies Ceratopo'^on and Phlc- 
hotomus ^^ith susjheion, and also on Stonioxys and Lpperoda. 'fhese 
breed quickK), they are not confined to one sliort annual .season, thev 
occur in towns and inhabited places. 

SimuUum indiennu Ijeacli,, is a hill species : the Tahannls^ are 
forest insects biting cattle but onlv occurring as flies for part of the 
year ; the Fiippobjscid<i; practically only bite animals, 'fhe signi- 
licance, tlieii, of these biting flies differs as we regard them from tlie 
point of view of insects disseminating cattle-diseases or diseases of man. 

Our object in this paper is to describe the progress made with a 
view to securing co-operation and recording a slej) in advance. We 
can breed some of the species like!)' to alTecl man in sufficient quantity 
to supply the needs of an investigator, and tliis is one of tlie lirst 
requirements in such an inquiry. But })rogress must be intensely slow 
if the co-operation of observers in all parts of India cannot be secured, 
and 1 would reiterate the hope that anyone interested will communicate 
with Mr, Ilowlett at Pusa and draw freely on him lor assistaitce. 
Iwirther, I will be glad to at once arrange, so far as is possible, for 
breeding supplies of any of the Hies ^except Tabanids .Vluscids) 

mentioned herein for the use of investigators who wish to test their 
behaviour in relalluii to the diseases of man or cattle; it is probable 
tlut by the time this is in print Purushottam will have solved the 
problem of rhlehotomns and be able to rear it readily ; the otliers 
can be reared more easily. 
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A PRKLIMINARV ACCOUNT OF THK 


XI. COLLECTINO, 

The greatest L'ar(> must be taken in collecting tlies that tliev are 
never injured or \vett<'d. For collecting flies on cattle, it is best to have 
a supplv ol corked tubes of the same size, containing each a twisted 
])iece of tissue [lapcr that has been dipped in benzene. The cork inav 
be taken out wiien the. fl)' is seen to settle, the tube rapidh* put over the 
fly, which is at unco killed by the lumes of benzene ; the fly is then taken 
out of the tube and pinned as soon as possible as the moisture from its 
body will soon settle on the glass and so w'et the fly. Flies can also be 
collected in tubes, brought home ali\ e, and then killed. 

The tubes may be suppleniciited b}' the use of pill-boxes of card- 
board with glass bottoms (glass tops are of no use), in ^Yhich to brine/ 
home live flies. To protect them from the debilitating effect of the rains 
they should liave a thin coat of paint, enamel, or shellac dis.solved in 
rectified spirit. Thougli less safe to use than benzene, a evanide bottle 
is often \'ery convenient for killing. A wnde- mouthed bottle, if possible 
with a .screw top, <'onlains one or iwo small lumps of evanide of potas- 
sium (a deadh’ poison) screwed up in dry paj:)er and more tissue 
paper, loosely crinkled, is arranged so as to prevent the flies, or the 
bits of I vanide, from rnlling about. Flies .sliould never be left in evanide 
longer than can be iiclped, as they may get damp and di,scolonred from 
touching the c>anide and also become stiff and awkward to set. The 
evanide. should be exposed to the air as little as possible. In emergenev. 
flies in tubes or pill-boxes may l)e killed by tobacco-smoke, to which 
tliey soon succumb. Flies on window’s mav he imprisoned alive bv 
putting a pill-box over them, slipping a piece of wafer along the glass 
under the pill-box .so as to allow of the latter being removed*^ and "then 
putting on the lid. A w'urried fly almost always goes towards the light. 

For ordinary collecting a net is required ; the fly is captured in the 
net with a strong sweep, the end of the net is at once twisted over the 
ri:n and the fly shaken down to the bottom. The fly is then captured in 
a fold of the net, a tube Inserted and brought over the fly and so 
removed. 

No directions can here be given for actually finding flies of the 
required kind as they must each be looked for in their usual haunts. 
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Flies arc pinned on cork slips if they are small ; a .small jiin (No. 20) 



Fic. 31. 

to pin a Flv. 


is driven through the thorax from above, and the fl\' llien pinned on to 
the cork slip ; a thick pin is then pushed through the cork at one end 
and tlie fly or the cork pinned into the store-box. If the fly is large, a 
long thin pin (Xo. 2) mav be used to pin the fly directly in the store- 
box without any cork slip, 

Cork slips are rectangular, of -p,.- inch thick cork .sheeting, willi tliin 
white paper on one side. 

In manipulating slender entomological pins, forceps arc practically 
Indispensable, and wherever po.ssible the pin should be held near the 



Fio. 3:. 

point, not near the head, wlien being pushed into cork, and when flies 
are not on slips, but sim))lv on the pin ij.e.y in the case of large flies), 
the point .should protrude a long way beneath the body of the fly so as 
to allow a good length of pin to give a hold for the forceps (fig, 32}. 
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A preliminakv account of the 


It is often not ease to [>in very small Bies straight through the back, 
and In such cases it ^vIll be found an advantage to lay the fly on its 
back; then take a cork slip and with a pair of pin-forceps thrust through 
lli(‘ slip a thill pin in the reverse way [i.c., with the head of the pin on 
the uiipapered side of tlie slip). Then take the slip and carefully push 
in the ])oint of the piu between the roots of the ily^s legs until it just 
comes through at the ba(’k. The pin may then be gently pulled down 
\^■ith forc('ps until the fly's legs touch the cork slip and can be arranged 
to tin; be.sl advanlag(’. (See lig. 

Small flies may also be pinned lying on their sides. In such, and 
indeed In all, ca.scs it should be remembered that it is important to be 
aide to get a good view of the legs, which should not be allowed to lie 
bent u]i close to the bodN’, but siioLild be genllv persuaded Into a 
suitabU; jiosilion with a needle or long pin, llie cork slips are recom- 
mended for all Hies smaller than a blue-bottle. The size of the slip 
sliould ])(‘ such that no portion of the insect overlaj^s the edge of the 
slip. When an insect is pinned to the slip it is a good plan to snip ofT 
the head-end of the pin with scissors, so as to leave only a little piece 
sticking up from the thorax. This makes the fly easier to examine and 
less liable to injury, 

Every specimen must be labelled uitli the date, exact locality 
(village or town, district, and province], and the name of the collector, 
with aiiv remark such as "on cow, '' "in liouse ; " if caught in copula- 
tion iliey are marked "’male in cop./’ and ‘‘female in cop.” 

The naj)hthaline, though useful and easily obtained, is not altogether 
satisfactory. A piece ol .sponge dipped in pure carbolic acid is good, 
and we are indebted tn Dr. (jraham ol W esl Africa fur a rnctliod W'hich 
lie has lound rxlroniely eriective as a ]jreservation against both mould 
and insects. This is to swab out the whole store-box with a piece of 
cotton soaked in “ medical '’ (beech) creosote. We have not yet been 
able (o gi\e this metbod a trial, but it appears to be a valuable one. It 
is bLM’ig tried on a large scale at Pusa, and we will be glad to give any 
inquirer tlie result of our experience. 

As mould attacks flies at once in damp places, the store-box contain- 
ing ni(s should contain enough naplillialine ])roperly secured to be per- 
ceptible and the box and specimens must be kept drv. 

In distinguishing males Irnm females, when the flies are caught 
.'^tqjarately, the te.st most generally usclul Is the distance between th(‘ 
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along llie top of the head, In most Hies the e\-cs in the male are 
distinctly nearer together tlian in the female. \ ery often tluy touch in 
the male and arc well separated in the other sex; thi.s distinction does 
not hold in the Cidicidx and ChirwDmiihc^ bnt in them the aiUennte, 
leathery and ])himosc in the males but otherwise in the feinah-.<, afford a 
means of recognition of sexual difference. When tlu're is still a doubt, 
the s]ia]>e of the insect’s tail-end will often clear it up. lii the female 
sex this is frequently ratlier pointed, often with an indication of an ovi- 
positor, while the males have as a rule a hlunter abdomen and [re(pientl\- 
show a pair of clasping organs. 

.S])ceimens of biting Hies are wanted from all parts of India, and tn 
anvoiie willing to collect, a cop\' of this bulletin witlj a ])Ost;il store-box, 
pins and cork .slips, tubes and a net will he sent, on condition that the 
flies are sent as soon as possible to Pusa for .stud\- and tliat duplicates 
may lie retained for preservation. Tlie same ap])heslo ticks, lice, ileas, 
etc. Knot\ ledge about biting insects is slowly grow ing, and it will grow 
more rapidly if residents in any part of India will send specimens of 
insects tluU bite them or cattle. It will probable be foimd that .*^and- 
tlies are too small lor pinning by any but a verv expericnt'cd setter, and 
in this case the flies are best kept in small dry corked tubes, the corks 
of which have been dipped in naphthaline dissolved in benzene. Tlie 
minutest flics keep well in this wa}' if carelully dried before pulling into 
Inlxs. 


u. T. 


r. 1\ O.— Nil, 2 Impl, I’nlo.— :t-i i-iro;.— :,ooo.— R. N. !). 





EXPLANATION OF PLATES. 


I'LATl' 1.— 

Fig. t Lr'ir\'a of Co'dfopo^on^ niagnificc'ilinn 15. 

„ 2. — Lateral view of hind end of lar\'a of CcratopogoUt ranch more magnified, 
„ 3. — Piip.i of Cerafopogt)}] , vemra! view. 

„ 4. — 'rraeheal trumpet of pupa of Cauiropogon, much more magnified. 

„ 5, — Male Cd afopogon, magnification 25 
„ 6.— Head of female Ccrafvpogon. 

„ 7. — Laioial view of hind enj of male much magnified. 

PLATZ II.— 

FiO, -Phlcbotonms eggs as laid, magnification 15. 

,, 2. — A single egg much magnified. 

,, 3. — Larva of I’iddolo/nus in first stngCj magnification ;o. 

^. — Phlcbctontic?. 

„ 3.— A. 

,. 6. — Larva of /Lvr/ino’d, IL 

.. -.— Perid'hui ^ancsiCns, Last abdominal segment, end view, showing two 
p.'iirs of anal processes, magnificalion 50. (After Miall and Walker, 
1 ' rails, Knt, boc,, London, 1S95, PI, IV,} 

PI. vrit iii.^ 

}■ 1 (4. 1 Fgg of Lypi'i v^ia c.slgua, do Mtij. x 15. 

2.— ,, of ,, „ „ 

., 3. — Larva of „ ,, ,, Xh, 

4.— Pupa cd ., XIn. 

!, 5' — iwig'iur, de .Mci]. 

js 7* — I.ypd'u^ia vi!)!uft], PiC/'zi. 

.. <S. — Tahi>}in,. 

(I, — H«",naiopt>(a, 

PLATH IV.- 

I'tii. Pupa of Hippohij^ra niaciilnti!, Leach. 

— Pippobosci't mih-iiliil-a, Leach. 

,, brysops dispa^f Fabr. 

.» 1- — Stomoxy.^ Ciilcitrnnst 

M 5 — 
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